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DEVELOPMENT OF THE JOHN N. CO BB 
PELAGIC TRA WL--A PROGRESS REPORT 

By Richard L . McN eely~< 

ABSTRACT 

A large single-boat pelagic trawl utilizing hydrofoil otter boards is under de ­
velopment by the U. S. Bureau of Commercial Fisheries Exploratory Fishing and 
Gear Research Base in Seattle, Wash. The general configuration of the huge gear 
is based on the theory that a large net traveling at relatively low speed through mid­
wat er or on the surface (fig . 1) would be more effective in capturing large, active 
fish than a small net towed at high speed. Construction details have primarily re ­
sult ed from direct observation of experimental nets in action by SCUBA-equipped 
staff members . These observations have allowed a series of modifications to be per­
formed, resulting in attainment of a favorable ratio of net size to horsepower require­
ments. A mouth opening of approximately 7,200 square feet and a towing speed of 
2.5 knots using 350 horsepower has been accomplished. 

INTRODUCTION 

Comm er cia l fishermen and marine scientists have in the past often considered improve­
ments in the t echniques of harvesting stocks of fish known to inhabit midwater. Their interest 
in mid -depth fishing was accelerated with the introduction of echo-sounding machines which, 
in addition to registering the depth of water under the vessel, indicated marine life at inter-
mediate depths (Alverson and Powell 1955). In recent years a variety of mid-depth fishing 

- trawls have been used experimentally in attempts to efficiently harvest pelagic fishes (Par­
rish 1959). 

During ea rly 1961, a program of one-boat midwater trawl development was undertaken 
by the Bureau' s Seat tle Exploratory Fishing and Gear Research Base, in cooperation with the 

Fig . 1 - Float line of giant Cobb Pelagic Trawl skims surface 185 fathoms aft of the research vessel John ~. Cobb . 
~earDevelopment Special ist, Exploratory FiShing and Gear Research Base, U. S. Bureau of Commercial Fisheries, Seattle, Wash . 
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Bureau's Biological Laboratory at Seattle, Wash. A multipurpose gear was envisioned whi~ 
would be both commercially acceptable by the fishing industry and useful as a pelagic fish 

sampling device. 

DESIGN CONCEPTS: The initial concept of a gear capable of this dual operation was t 
it should be of sufficient size to utilize the maximum horsepower available (350 h.p . ) in the 
Service'S research vessel John N. Cobb. Prior experiments aboard the John~. Cobb with al 

British Columbia herring trawl rBa.rraclough and Johnson 1955), the Larsson'i Phantom" Tra 
(Larsson 1962), and other conventional midwater trawls designed and constructed by the B 
reau indicated that fish could be captured at towing speeds less than two knots . Moreover, 
direct observations (using SCUBA) and televised observations (Sand 1959) of the reaction 
fish to the approach of trawls show that most large pelagic fishes are capable of swimming 
speeds in excess of that necessary to avoid capture. Thus the capturing gear should be of 
sufficient size to entrap the fish before it becomes aware of the net. It was reasoned that 
four-door otter board and bridle system (fig. 2) would be more effective in opening the mo 
of the net than a conventional dual otter board system requiring unusually long bridles and 
unusually large doors. 

COD END (3" NO. 

1 0 " ALUMINUM FLOATS 
(41 REQUIRED) 

1" 44 NO. 15 NYLON 

(all body meshes) 
5 " 

~_---,. COBB PELAGi C HYOROFOI L!' 

40 Fathoms 

ELECTRI CAL 
TRAWL CABLE 

16 CHAIN LEAD LINE 
LARSSON "PHANTOM" TRAWL HYDROFOILS 

Fig. 2 - Otter bo ard and bridle arrangement used to open the Cobb Pelagic Trawl. 

GEAR DESIGN EXPERIMENTS 

In 1960 , a partially constructed experimental two-boat surface trawl was obtained fror 
a commercial fisherman who had abandoned pelagic trawling experiments. In early 1961 
assembly of the huge net to its original specifications was completed. During this same p ~ 
riod a four-door otter-board system was designed and constructed to provide maximum ope ' 
ing and s ingle-boat operation of the gear. A desired performance characteristic of high lif : 
at low speeds of midwater otter boards appeared to be similar to aircraft wing sections uS ~ 
in the 1930 ' s. Therefore, two experimental hydrofoil otter boards constructed of plywood 
a nd timbers were fitted with an appropriate bridle system to operate in conjunction with tw ~ 
patented " Phantom" trawl otter boards. The gear was then observed in action by SCUBA­
e quipp ed divers using a sea sled (fig. 3). 

The net was found to have several defects which required extensive modifications to cv: 
recto The principal observed defect was excessive slack or "bagging" of webbing around th ' 
~outh of the net, apparently caused by the box-shaped wingless design of the net. 'Br~ast ­
lmes and footrope were found describing near semi -circular parabolic curves when Vlewed 
perpendicular to the longitudinal axis of the net. No provision for displacement of these sec 
tions from a straight line had been made. Subsequent to these findings, the net was disa.s -
sembled, redesigned, and rebuilt with long tapering wings, hung in along the corner ribl1neS 
13.4 percent. Underwater observation of the redesigned net, named the Cobb Pelagic Trawl 
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Fig. 3 - SCUBA-equipped divers mounted on maneuverable sea sled prepare to examine experimental net in action. 

( ig. 4), r evealed a considerable improvement in performance. Most of the slack webbing had 
been eliminated, resulting in a more satisfactory ratio of net opening to number of meshes 
a cross the mouth. The immediate visible effect was a greater mouth opening and improve­
m ent of individual mesh openings which ranged in configuration from 60-degree diamonds to 
90-degree squares. A more equalized distribution of load throughout the net was observed. 
Correction of an insufficient vertical opening was achieved by installation of ?6-inch chain 
for the lead line and increasing the number of floats on the headrope. 

QTTER BOARDS: The attempt to provide horizontal spread of the net through use of 
large hydrofoil otter doors in conjunction with II Phantom" trawl otter boards has been suc­
~essful. A measured opening of 80 feet horizontally and 90 feet vertically (7,200 sq. ft.) has 

• f) een a?hieved during trials. The plywood doors which measure 8 feet 2 inches in height and 
feet In length, have a blunt nose and proportionately thick chord section (fig. 5). It was 

~lece~sary to provide sufficient holes on the back (curved) side of the doors to allow rapid 
. l ~od7ng and spilling of water from each oJ the hollow compartments during setting and re­

~leVlng operations (fig. 6). A metal shoe was placed on the lower side of each door to pro­
~lde weight for stabilization and to allow use of the doors in future bottom trawling or near 

v ottom pelagic trawling experiments. Observed performance characteristics of the doors 
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WI 'GS- 4 ~D Con, no\Il'l eft' n, 0 

BODY- 4 0 
o ~ COf'll no",. , IOIrl '!l fan 

COD E D- 3f ,"0 96 Conllnou . fllo""nl nylon 

HEAD ROPE-168'. f e'ald,d nylon 

LE AD 1I E - 168" f Gol.anllld eha'n 

BREAST LI ES-168'. fe,a ld ld nylon 

R I BLI N E S- Duo' to nylon ,op. 12 4 9' from "'"Q lip 
'''rouoh cod .nd -o I fovr eorller,. 

DANDYlI NES- T. a Io-fo Iho'" sec lIon, r. ,. ,op, 
Two 2Q..fothom leetlons .-'tIIlfe rope 

r'tlfo3o-tathom l.ctlon'~""I(t rope 

Two 40-f 0 I hom ,ecli ons1" wi, e rope 

OTTER BOARDS- Two 5'Xe' "coee" hydrofoil 
Two Larsson .. Phontom" tfawl door. 

FLOATS- 41 "Phillip," aluminum "0 .. 1 flool. 

2 No 15 ·Norly· pneumatic f1001. 

Fig. 4 - Cobb Pelagic Trawl. 
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Fig. 5 - Prototype Cobb Pelagic Otter Board (1961). 
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showed them to be very stable , even when sets were made in cross currents. No tendency 
for the doors to cross was observed. Since both sides of the doors were covered with a ply­
wood skin, no deflection vanes were needed to insure proper setting. The doors responded 
effectually to changes in bridle chain lengths which allowed manipulation of angle of attack 
for maximum spread. Changes in differential lengths of the trace chains at the rear of the 
doors provided control of rising or diving in the water. This function was useful during tests 
of the gear rigged to fish on the surface. 

FOUR-DOOR HOOKUP: Use of Lars­
Son 11 Phantoml1 trawl doors in conjunction 
:vi.t~ the larger plywood doors presented 
Imtlal problems in hookup. The Larsson 
doors were later found easier to set and 
retrieve when placed ahead of the plywood 
doors, Positioning of the larger doors on 
the upper bridle section and the Larsson 
doors on the lower bridle section was found 
desirable since a part of the function of the 
upper doors in a four -door arrangement is 
to counteract their own weight and diving 
~ffect of the lower doors , thereby stabiliz­
lng the depth of the net. 

Use of the gear on the surface after 
uSe at depths of 150 to 200 fathoms re­
S~llted in a change in the attitude of the i Ywood doors due to their becoming water 
ogged. Prior to mid -depth tows , surface 

Fig. 6 - Nwnerous holes (drilled on curved side only) allow rapId flood­
ing and drainage of inner compartments. 
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tows could be made using 150 fathoms of cable. Following the mid -depth tows, attempted s 
face tows using more than 25 fathoms of cable resulted in the net sinking beneath the surfa 
This observation indicated the advisability of using all metal doors which would maintain a 
constant attitude at all depths. 

MODIFICATIONS IN 1962: Inearly1962, the Cobb Pelagic Trawl underwent further mOG 

fications in design to improve operational characteristics. The redesigned net, "Cobb Pel 
ic Trawl- - Mark Two" (fig. 7) incorporated the following changes: (1) Reduction of mesh size 
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WEBBING- KNOTTED, CONTINOUS 

, FILAMENT NYLON 

: LEAD LINE- 140'X,,' GALVANIZED CHAIN 

FLOAT LINE, QREAST LINES, AND CORNER 
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'CRISS-CROSS' RIB LINES- i' BRAIDED 
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I (OTTER BOARDS, DANDY LINES AND FlOATS 
ARE SAME AS USED ON MARK ONE NET) 

Fig. 7 - Cobb Pelagic Trawl--Mark Two (1962). 
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S I inches (stretched measure) in the body of the net to eliminate at least part of a serious gilling 
a')I()blem (fig. 8) encountered with the original model; (2) reduction of length and horizontal 
a ;ize of the net to compensate for increased i 

irag of smaller meshes; (3) elimination of 
nultiple tapers along the corners by using 

~~ straight-line taper from wing tip to bag; 
) installation of" criss -cross11 riblines 

e I r better equalization of strain during in-
..., ances involving unequal lengths of towing 

arp; (5) use of 6 -inch webbing in the wing 
e ctions to reduce drag; and (6) extension 
f the cod -end length to 160 meshes. 

ALUMINUM HYDROFOIL OTTER 
~OARDS: Redesign of the large plywood 
y-drofoils to all aluminum construction 
as also completed early in 1962. The new 
()ors (fig. 9) utilize the same basic char­
cteristics of air foil cross-section with 

\Tertical size (8 feet) larger than the fore­
ilf-t dimension (5 feet). To develop vertical 
:;tability, seventy-two 3t-inch glass ball 
:loats were placed in the upper two rib 
:::il.ambers of each door. Each glass ball 
\'Vas covered with heavy webbing and packed 
In fiberglass to prevent damage during use 
::>f the doors. 

UNDERWATER OBSERVATIONS, 1~62: 
E"ollowing construction of a new Mark II -­
Cobb Pelagic Trawl and modification of ex­
l S ting gear to Mark II design in early 1962 , 
t lLe trawl, equipped with aluminum hydro­
[ ()ils and Larsson "Phantom" trawl doors, was Fig. 8 - Mackerel and dogfish shark, gilled in intermediate section 

of trawl, suggest reduction in size of meshes. 
a gain observed in action by SCUBA-equip-
~)ed divers. With the exception of moderately excess strain noted in the wing tips , the net ap­
~)eared to be fully expanded and exhibited the characteristics of a semi -elastic body being in­
~ lated by an internal force similar to the manner in which air inflates an airport wind sock. 
, bis condition extended throughout the net from the wings to the "bitter end" of the cod end . 
. ~ near circular cross-section shape was noted. Meshes from the wings through the cod end 

€re examined by sight and feel to gain knowledge of strain distribution. The amount of strain :)0 individual meshes in all but the forward sections of the wings was found to be small even 
I areas adjacent to riblines. The slight increase in strain in wing meshes was attributed to 
: grea~er amount of stretch in ribline in this area due to the concentration of total load at the 
~ Our wmg tips. A further improvement in net performance is expected when corner riblines 
Q~,re rehung using an incremental hang-in ranging from appJ;'oximately 15 percent at the wing 
1.1 ps to approximately 10 percent at the cod end junction.,!.-' 

Observations of the new aluminum hydrofoils from shipboard (fig. 10) and below water 
showed them to be very stable and responsive to adjustments in bridle and trace chains. 
Through manipulation of chain linkage it was possible to tow the net on the surface 185 fath­
a~s behind the vessel. 

MEASUREMENTS 

l' li,ET ~IZE MEASUREMENTS: Direct measurement of horizontal opening was accom­
Il ,lshe~ Usmg two auxiliary launches between which a tight line was suspended in the air over 
~-hp mounted buoys. Wing-tip mounted buoys are shown in figure 1. 
'!jlno~ther gear experiments conducted during 1961 and 1962 involving use of a gia.nt, small-~e~ fyke net to strain the tot3:1 dis~arge 

water from hydro-electric turbines the author has found incremental hang-m to be a dIstinct advantage to counter dlStOrtlon of 
meshes near the mouth of the net. ' 
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Fig. 9 - Cobb Pelagic Otter Board (1962) . 
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Vertical opening measurements were accomplished by sea-sled mounted SCUBA dive: 
descending alongside the net and observing t he difference in dept h-gauge readings. 

SPEED MEASUREMENTS: An a verage t owing speed of 2 . 5 k nots was arrived at by u:: 
of radar and Loran to establish star t and end positions of a seri e s of trial drags , usually 
one hour duration. 



COM IERCI L FISHERIE REVI' 

.TET DEPTH DETERMil ATIO~ S: Indications of the depth of th n dunn 
tlOn and sea trials were accomplished through the use of an el ctrical D pth T 
ie eely 1959) and conventional wire angle - _ 
ope ratio calculations. Changes in net 

epth were normally made by regulation of 
t he length of towing cable at the winch. Actobatus cahiomlCUS .•• 

Alepocerbalus ten brosus 
Anoplogaster sp . . .. 
Anoploroma flmbrta • 

entinidae 
Argyropclecus Iychnus 
Bathylagus milleri .• 
Brama raii •.•••. 
Caulolepis longldens .. 
Ceratoscopelus townsendl 
Citharichthys sordidus 
Clupea pallasii. • . . . . 

r 

Cyclothone mlcrodon • . • • • • m 

Fig. 10 - New aluminum otter board as seen from afterdeck of 
the ~ li. Cobb. 

iaIDus theta ••••••••••.•• • 
iogenichthys atlanticus •..•••• 

Electrona artica ••.• 
Engraulis mordax morda 
Gadus macroceJilalus 
GlyptoceJilalus l.<lchirus 
Gonostomatidae. • • 

ydrolagus colliei •. 
ygophum sp ••••• 
ypomesus pretlosus . 

lcichthys locking tom • 
ldiacanthidae 

IUthsh 
Lant m fISh 
Surf SIn It 
Brown rod rf 

Lant m fISh 
Lan m f 

2 

th 

( 0 comm n m) 

FISHING TRIALS 

PRELIMINARY SEA TRIALS (1961): Dur­
lng July and August 1961 , a Cobb Pelagic 
Trawl, made of 4t -inch webbing and utilizing 
plywood hydrofoils in conjunction with Lars-

on "Phantom" trawl otter boards, was fished 
25 times in offshore waters to determine op­
erational characteristics. Most of the 25 
tows were set II blind" (no indication of fish). 
Ten of the tows were made in the deep scat­
ering layers (150 to 200 fathoms) 110 miles 

off the Washington coast to test the ability of 
the gear to descend to these depths. Thes e 
to \'s produced small amounts of jellyfish, 
quid, lantern fish, and fanged viper fish. 

Other blind tows made in shallower depths 
(Ie s than 50 fathoms) off the mouth of the 
Columbia River produced occasional silver 
almon and up to 160 pounds each of hake and 
ack mackerel. Other species taken in small 
numbers include blue shark, herring, ancho­
vy, English sole , turbot, and black rockfish. 

Testing of the gear as a salmon sam­
pllna urface trawl yielded generalh poor 
r ~ It . B u. . T.hese drags, made on the \\.~ftsure 

nk, and 111 Prince \ illiam ound laska, 
pr d c d salmon in small numbers ranging 

m a ingle indi \'idual to 29 per drag. 
e cat hes of dogfish shark taken on the 
ur . Bank repeatedly damacred th net. 

Cap lID 
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Catches of dogfish t o 10 ,000 pounds we r e m a d >. During on . drag th nUr . cod end was los 
and the interme diate section was s eve r Iy Gha ff d. ,Jack ma c k r 1 and hak we r e a lso takfi:l 
in amounts up t o 200 pounds in the Swift surc a r a. lthou gh sa lmon dId not a pp 'a r to gill 
eas ily, dogfish, hake, and ja ck mack r eI cat c h s us ually r' .sulte d 10 s v ~r gtlling . red ( 
tion in mesh size from 4~ i nches (s tr t c h meaS lir ) t o :~ i nches was th ~ r ~ forr..: i nd ica ted for 
fish in this size group. 

F ISHING TRIALS IN 1962: In ugus t 1 62, th Cobl P laglc T rawl- - lark II wa u ed 
during an extensive survey to det rmin t h relativ' abunda nc of all p lag ' c sp_cies of fi 
a t predetermined stations off the coasts of Califo r ma and 1 xico . l'ollowi n this wo r k, te 
of the gear were conducted in nearby wat rs off l\ l xico. aIlf rma, Or g n , and v ashingt 
to determine its relative efficiency as a biological sampling tool and posslbl tlli tya co 
mercial fishing equipment . 

Results of Offshore Pelagic Survey: I' orty-follr pr d t .rmmed stahons w re occ pie 
during this phase of testing. Oblique tows from 220 fathoms to th surfac w r made at e ' 
station during daylight hours. At least one of each s rl s of rngh to Ii as made on the 5 
face. With the exception of one night surface tow in \ hlCh 2 macker I ve r e taken, catch 
rates seldom exceeded five pounds per two-hour tow. How v r cho· ou ndi ngs taken at a I 
stations along the track line, which extend d ov r 600 mIl s offshore. Indica _d no fbh con­
centrations were available. Scatter recordings w re tYPIcal of those assocIated with the e 
scattering layers. During part of the offshore survey slmultanl_ us samphng vas conducte : 
by the Bureau's research vessel Black Douglass using plankton n ts and r a min nets . A;, '.l. 
sequent correlation (by cooperating scientists at th Bureau' a Jolla BlOlogIcal Laborat o ' 
of catch rates made during these trials and catch rat s made at other 1m by mall, high' 
speed midwater trawls shows that small, fine m sh n ts ar as ~fflC ent as t he Cobb P ela j 

Trawl in taking zooplankton and small fishes such as stomato ds and myctophld.:.. Catch rat 
and sizes of the larger fishes such as anchovy, h kef rockfIsh bom 0 ardme, mackerel, b 
racuda, and ribbon fishes (up to 6 feet in length) indIcate that th large net a capable 0: 
sampling a wide spectrum of the large pelagiC vertebrates. In most ca s t he larner fis .. e ~ 
are rarely if ever taken in small, high -speed midwater net 

~ Efficiency Tests: Following the offshore pelagic surv 16 su r fa ce tows and 1 1 
mid-depth tows were made off the coasts of Mexico, California, Oregon, a nd Vashington . 
Catch rates during the near-shore tests greatly exc eded catch rate ::. off!::> ho re. lthough 
wide variety of species were taken (table), the largest catches consi ted of 1, 850 pounds 
hake, 1,900 pounds of mixed sablefish and hake, 1,000 pounds of anchovy, and 600 pounds c ~ 
ocean sunfish. Most of the larger cat ches were made at middepth . 

CONCLUSIO TS 

Utility of the Cobb Pelagic T rawl for gross blOlogical sampling~1 was demons trated C 

ing sea trials of the gear by t he wide variety of fishes taken . T hos e sets made on s choolS 
fish located by echo-sounding in depths great er t han 30 fa t hom s u s u a lly produced fai r amo 
of fish. Attempts to capture s u r face -swimming s chools u s ua lly r e s u lted in poor c atches. 

It should be noted that the total number of drags made to date is small and has entaile 
many variables inherent in development of ne w gear . In view of this it would be presumptu 
ous to attempt qualification of t h e gear in terms of ave r a ge volume of fish t aken . 

Success of midwater trawling as a ma jor commercia l tool is dependent on the prior 10 
tion of fishable stocks, use of gear capable of capturing commercial quantities of fish , and · 
of a sys tem to deter mine vertical position of the net. 
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MARINE ANIMAL SOUNDS DESCRIBED BY E X PERT 

Fishes croak, grunt, cough , and drum, while b arnacles slurp and blackmusse ls crackle , 
in their daily underwater life in Chesa peake Bay and t he lower Patuxent River, according to 
a famed acoustico-biologist of the Narragans ett Marine Laboratory in Rhode Isla nd . She 
described these sounds , played tape r e cordings , a nd s howed a movie of noisy fish at a s em -

I inar given on December 10 , 1962, at the Che s a peake Biological Laboratory of the Natu r al 
Resources Institute , University of Maryland . 

The biologist reviewed he r many yea r s of pioneering investigations into the o ccur-
rence, character, and significance of underwate r s ounds produced by marine fishes, mam ­
mals' and invertebrates in many tempe rate and t ropical waters of the world. The In s titut e ' s 
Director noted that up to now she has recorded sounds produced by about 300 species. 
These sounds are made in response to b iological u rges such as mating, defe ns e, and feeding. 
She emphasized that many species have characteristic sounds that can b e reco gni zed. 

, During September 18 -25, 19 62, she recorded and analyzed the sounds of c e r tain fishes 
m mid-Chesapeake Bay at the Solomons Laboratory. She found that th e oyster toadfishes 
croaked, growled, and whistle d, althou gh the whistling calls were heretofore associated with 
spawning in spring. The weakfish, o r gray sea trout, silve r perch, and s pot produced a very 
rapid, raspy croak with the a idof the i r airbladder. The Atlantic c roake r makes a similar, 
almost drumming, sound at a slowe r rate. She recounted how croakers mystified personnel 
at defense installations at the e ntra n ce of Chesapeake Bay during the early critical months 
of World War II. The nort hern puffer, or swellfish, of the Bay sque ake d, coughed, and made 
other noises by grinding the ir p r ot r u ding teeth. The bizarre -looking s triped burrfish also 
c,oughed, while the stripe d sea robin made a sound similar to that produced by scraping 
~mgernails over a drum. T h e cluck ing of a sea robin matched the sounds produced by hens 
m a barnyard. She found that flounders were virtually mute . 

, The acoustico-biologist declared that she would investigate furthe r sound production 
of fiShes of Chesapeake Bay. Long s upported by research grants from the Office of Naval 
~esearCh, which has found her di scoveri es to be of strategic value, she plans to continue her 
,leld work with the aid of aU. S. Navy portable laboratory for recording underwater biolog­
l~al Sounds. She hopes to produce charts that contain numerical data r epresenting the prob­
a Ie level of animal sounds at many m arine l ocations. 


